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postwar period fron goverment-financed research and development. 
The nany previous s tudies  and investigations of federa l  patent  
po l ic ies  never yielded more than incomplete and often inconsistent 
data. 
federa l  government, has grown rapidly. The total, however, is 
quite small when compared with the t o t a l  of a l l  patents  issued 
or  assigned in  the postwar period t o  res idents  of the United S ta t e s  
and t o  U.S. corporations. 
financed R & D have grown and fluctuate& i n  s tep  with applied 
research, but with a lag whcse average lengtn  is estimated t o  be 
The t o t a l  nmber of patents,  owied bjj or  l icsnsed t o  the 
The numbers o f  patents from government- 
a t  l e a s t  f ive and o n e i k i f  yearsc 
*his article is a r e su l t  of research supported by a grant 
(XsG 425) t o  
Aeronautics and Space Adninistration. 
he George Viashington University by the  National - k 
'RProfessor of Econo~xics, The George Washington University 
*Assistant Research Professor of Economics, The George Washington 
University . 
. -  . 
P- 
. \  
https://ntrs.nasa.gov/search.jsp?R=19650012601 2020-03-16T23:41:37+00:00Z
t 1 
. - .  Y 
2 
Data are  presented on the nwilxrs of t i t l es  and l icenses  by 
major federal  qenc ies .  
l icenses,  and the l i c  ense-policy ayencies administer l a r g e  portfol ios  
of t i t les .  
o m  enFlo-,;ees and from R & D contractors. 
about one-third of all of the  9,atents. 
The t i t le-policy Tceiicies hold many 
The governvent tncouires t i t l e s  and l icenses  from i ts  
Emp1o;ees account for 
They are heavily concentrated 
i n  a f e w  technolocqies and i n  a few industries. 2 
This is t h e  f i rs t  o f  a series oJ studies of the  pa ten t  a c t i v i t i e s  
of the  f e i e r a l  mwernment, of i t s  emloyes, and of i t s  contractors. 
This a r t i c l e  presents for the f i r s t  time, so f a r  as  we know, 
the  complete data on the  numbers, the scurces, and the kinds of 
p tented iz - - f  ntions flowing from research and developmnt financed 
by the federal  government. The disposition of patent ri;hts from 
R & D conducted by plrivate orZanizAions and ??id for  ' y  the 
federal  governnlent i s  of course the queztion o f  federal  patent 
yolicies,  a question much controverted f o r  s m y  years. So too 
is the disposit ion of the r i e ~ h t s  t o  t h e  il;Tentions o f  ,:overnment 
ep.ployees. There is no need for us t,o review the controversies 
2This a r t i c l e  presents o n l y p a r t  of the data we have collected. 
O u r  corrrplete d . ta ,  ccnt3ined in about 50 separate tables, consist , 
of the numbers of t i t l e s  wd licenses by years from 194s t o  1962, 
by ayency md by sources (employees and contractors);  the t i t l es  and 
l icenses  are  a lso classi f led by ?atent Office Classes and according 
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here or t o  take e s t m d  on 18 ich patent policy bes t  fo s t e r s  the 
public interest .  O w  task now is the  modest one of se t t ing  for th  
the  sinple fac ts  a5out the patents in which t h e  federa l  Zovernment 
has an interest .  
On October 10, 1963, President John F. Kennedy addressed a 
'Iemorendum on government p t e n t  policy t o  the  heads of the executive 
denartments and azencies. The Memorandum points  t o  t h e  importance 
oi the  patent practices of the several d e a r t m e n t s  and ayencies 
eng'qged i n  research and deT7eloyu?nt. The Piemorandum contains a 
statement of guidelines ?OT -:>olic;; on the  disposit ion of  r igh ts  
t o  inventions made d e r  coi?l;racts with outside orzanizstions. 
To "monitor, record, and evalu-Ite the p r a c c c e s  of the a encies,ll 
as vel1 as t o  carr7 ou t  0th.x- chties,  a Pztent tldviscry Tanel 
was t o  5e established undcr the  Fe 'e ra l  C o u x i l  f o r  Science and 
Technology. 
The creation of  the Patent 'dvisory Panel t e c t i f i e s  t o  the  
corhinued importance attached t o  the ?.:tent po l ic ies  o f  the federal  
aqemies. The P a r e l  has been h m e r e d  until now by t h e  lack of 
comprehensive and accilrate factual  knodedge on just  what has 
been 113 -pening under the different  y r r c t i ce s  of  t h e  federal  agencies. 
The data ve report  here hnve r-till another s ig i f i cance .  
Patmted inventions are  one, ' u t  jw+ one, kind of output from 
the resources devoted t o  reswrch and devlonment. Huch i s  known 
about I? & D innuts; t'le N-tional Science Foudntion has published 
a wealth of det,?iled ,iL.terial on I1 & D ac t iv i ty ,  both federal  
and pr i l  a + x .  In contrast, l i t t l e  i s  known a'.,out the  o u t m t  O f  
~ 
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federal  R ?L D. To be sure, there i s  much awqreness of the major 
accomplishments of f e jerally finmced R & D--the new weapons and 
devices, the advances I n  mace technolog, and the host of other 
technical im9roven;ents. 
I! & D O i ' t q U t ,  we man  the 1c.c:~ of knovledge of the s?ecific,  
comprehensive, quantit?t,ive data on out-ut , and i n  par t icular ,  
of s;,ecific input-outyt  rel ations . The out+wt s of Zederally 
financed R !k D a re  invertions, information, and inprovements i n  
techr,ology. To measure these out!iuts i s  riot easy; :-ut are believe 
t h a t  some kinds of meriiingful indexes can be con-tructed. 
pursue th i2  l i n r  o r  thou,ht, however, i s  t o  PO beyond t h e  bounds 
of  t h i s  a r t ic le .  It deals solely with the  pat,ented inventions 
from federa l ly  finsnced R & D. 
Wen we sa; t h a t  l i t t l e  is known about 
TO 
I n  the  large l i ter3tUre cn fe3era7 p-tent po l ic ies  there  
a re  some dxdies t h r t  cor.t,ain more t3.a;; f r a  mentary s t a t i s t i c a l  
materials on the on,em+ioi; of pgtent nolicies.3 The f i rs t  mjor 
3This discusdon excludes studies abollt t he  thouzmds of 
patents seized b;r the  Alien Iropert  
The Custodian kept complete records on the nu-Aers of seized 
,-atents, t h e i r  sources, and the nurr.b?rs of l icenses  gr.-nted on 
them. The data were Tublished i n  t he  annual reqorts  of the Custodian, 
Custodian during '-orld ?Jar 11, 
The National "atent ? l a  ning Commission, established in 
December, 1941, was authorized by ?resident Franklin D. Roosevelt 
I .  T'  5 
s tud-  i n  t h e  po:tv'r --?rid : - - c  t!fe 'k;orne-r General's l epor t  of 
1947.4 This  massive report, trith i t s  19  monographs, does no t  
of course contain any data l a t e r  than for the year 1946. Despite 
the wealth of d c t a i l  scattered about i n  the three volumes, t he  
reFort o f f e r s  no pancramic view of the t o t s 1  o i  the patented 
inventions f l m d n a  frorr. thc research and development a c t i v i t i e s  
of  the federa l  goverment i-n the years before 1947. 
Remr t  of the Attorney Generals also deals i d t h  patent po l i c i e s  
The 1956 
and t h e i r  posrible effects. Most of the data i n  t h i s  report, 
however, are on federa l  r e s e x c h  qnd development expenditures 
and t h e i r  concentration in l a rge  companfes, 
Yore i . n f o m  t ion  on patents from federal ly  financed research 
and development becane nuhlic Ln the l a t e  1950's. The Atomic 
t o  make a conrreheiisive s-hdy of' the American patent s;:stem. 
The Co mission began to  study +,he governrlient1s own ;?atent pract ices  
by sending que stio:-iqaires t o  government aeencie s. 
!lttornqr Seneral ?qas assigned a similar task i n  February, 1943, 
Because the  
the Comission d id  l i t t l e  o r  nothing with the data it had collected. 
4U.S. Departmnt of Juctice,  Investipstions of Government - 
r a t e n t  Pract ices  cmd "olicies: 
Attorne-r Genera t o  tj e President. 3 ~01s. (l'rashington, D.C.: 
U. S. Government Pr int ino Cffice, no date). 
Repcrt and Ilecol mendations of the - 
--- -
!?Report o€ the 4ttornejr Generel ?ursuant t o  Section 708(e) 
November 9$ of the  Defense Production Act of 1950, a s  Amended. 
1956. Ilireo-raphed, 
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Energy Comiiission furnkhed the  Joint Coi ::;ittee on Atomic Energy 
f a i r l y  corr,-l?te data on AECf s invention disclosures, patent 
a?plic?ticns, md p a t e n t s  issued from 1943 t o  1958.6 Other 
co mittees of Congress a l so  g o t  sma?l amounts of information from 
the executive ayencies.7 
Another source o f  knowledge abcut t he  patents  from federal  
R eC D is the  s e r i e s  of s tudies  published a f t e r  1958 by t h e  Subcommittee 
on Patents, Trademarks, and Copyrights o f  the Senate Committee 
on the  Judiciary. Among the studies a re  reports  on the ns t en t  
pract ices  of each of the federal  agencies. These reports  contain 
much in fo rwt ion  and : - ta t i s t ica l  data on the  patents assigned t o  
and l icensed to fet:er?l s,excies. But the data a re  i r cowle te ,  
4. S. Covress,  J o i n t  Connittee on !tonic Energy, Selected 
Materials on Atc,nic r,rergy ? tents, 2 vols., 66th Cong.,lst Sess., 
1959; U. S. Co-igress, Subcommittee on Lepislt t ion of the Jo in t  
Comi7ittee on {toxic Znergr, Yearings, 4tomic E n e r g  Yatents, 
86th Con?., 1st Sess., 1959. 
7The lack of comprehensive factual knordedge about patents  
and federa l  R G D, wi) ich l a c k  never stood i n  the bra - of f i r m  
opinions on the  wisdo~.  of oiposin: 7,ntent nolicies,  i s  w e l l  i l l n s t r a t e d  
i n  t h e  emerience of flSt-tdy Group 1h." This connittee of the Fatent 
attorneys o f  executive 3,Yer.cies was  s e t  up i n  1957 t o  study the 
matter oi the division of v t e n t  r izh ts  between contractors and the  
governn:ent a d  t o  ma& reco mend,lti.ons f o r  9ossible chmges in 
patent policies.  Tr.e co.-nittee ?J?S umkle,  however, t o  gather 
together a body of data to serve a s  a foundation for  analysis. 
and from then! T.O full and consistent yicture  of the  patents  emerging 
from the  t o t a l  R & D prozram o f  the federa l  yovernment can be 
drawn. 
The most important single report  on the  patent pract ices  of 
an ayency is tha t  f o r  the Depmtnent of Defense. 
was isvied on September 1, 1961. The data on patents  llobtainedft 
and as5ijned t o  the  Departments crf the Army, Navy, and A i r  Force 
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were sn~;>l ied 2:; p2tent cour.se1 i n  each of  the mi l i ta ry  departments. 
The dPta s'ow the nmdcers o f  q-tents acquired between 1938 and 1960 
b y  contractors and b; the Yoverment. For government-owned 
patents, the relTort Cives scurces, Le., whether they originated 
froiii the work of I overrunen' en&o -ees or from contractors. There 
is a l s o  a l i s t  of firms l icensed t o  use covernment-owned patented 
invent ions. 
The same re2ort  i n c l d . e s  the  ? e s u l t s  of two surveys-one of 
defense R & G contractors and cne o f  firm licensed t o  use 
goverm-ent-owned p -tented inventions. 
sent t o  120 contractors a questionnaire on t h e i r  research and 
In 1960 the Subcommittee 
development emenditures  a d  t h e i r  qatent ac t iv i t ies .  A different  
&Patent  qract ices  of the DepartTent 04 Defense. Trdiminary 
Report  of t h e  Su co rxittee on F.ter,t,c, Tra:k~arks,  and Copyri@ts 
of the  ComLtt e on the  JuJ.icI?r;-, United F t a t e s  Senate, 
Cong., 1st Ees:. 
("ash:nr,ton, D.C. : 
87th 
rursuant t o  S. Res. 55. Report fJo, 1481, 
U, S. Sovernment Irj ntln!, Ojiice,  1961). 
c:- -,.tior,naire, directed tovard detenciiling r a t e s  of comerc ia l  use9 
was sent  t o  89 coqan ies  l icensed t o  use goverm>ent-owned patented 
inventions. As i n  most surveys of t h i s  kind, t he  data returned 
a re  hcomplete because only 78 of the contrnctors and 49 of the  
l icenred comy,anies su?:\lied the information requested, Not a l l  
of these furnished conplcte responses. 
In  1959, the  Operations Research Office (now the  Research 
Analysis Corporation) published a study on defense spending and 
the  U, S. economy.9 Appendix F of t h a t  study covers patent matters 
i n  mi l i ta ry  research and development ac t iv i t i e s ,  To hish l igh t  
the inadenuate and confused s t a t e  o f  data about ZovernmentR & D 
patents,  t he  OR0 Grou? nresented two sets of nuybers on pa tcn ts  
assigned t o  the  Departments of A m v ,  Navy, and A i r  Force during 
1956. These nunbers are  f o r  the  -rear 1956 only. The researchers 
couited the nwbers  of ;>atents assigned t o  each of the rrdlitary 
departinents t hg t  were l i s t e d  i n  the Index of Patents, published 
annually by the  U. S. ".tent Office. They d-so courited the  numbers 
of patents  recorded by t h e  Assiphient Branch of t h e  U. S. Patent 
Office. The margin of disagreernent between the two t o t a l s  ran;;ed 
from 4 per cent f o r  the  Department of the Navy t o  26 per cent f o r  
t h e  Deaartment of the A i r  Force. 
%eon Karedbil, Fliciiard Sherman, and Herbert Str iner ,  Defense 
Spending and the U. S. Economy (ORO-SP-57) 2 vols. 
Yaryland: 
(Bethesda, 
OTerations Resesrck Office of The Johns Hopkins 
Universit.,., 1959). 
. 
Several p,qtent attorneys have stadied Zovernment R & D patent 
matters.10 These investizntions were made a t  +,he time the Government 
Patents Eoard maintained i ts  index of Fatents assigned t o  and 
tl-tose l icensed t o  the g ~ v e r n m e n t . ~  Most of the  data used in these 
%arcus B. Finnegan and Richard IT. Pogue, "Federal Employee 
Invention Rights-Time t o  LeTislate," llichigan Law Review 55 
(May, 1957), pp. 903-966; and Howard I. Forman, Patents, Their 
OT,mership and Administratirn by the United S ta tes  Government (New 
York: 
- -- 
Central B ok Cowany, 1957). 
UIn coq l i ance  75th In Executive Order (No. 10096, January 
23, ISSO), the  GOT-ernment Patents Board naintalned records of a l l  
patents  in which the  Tovernment h3d an in te res t .  The only data 
published by the  Board were l ists  of  government-owned patented 
inventions ayraileble for  free use t o  the public. 
Abstract Series). 
determinations of the p-operty r ights  of the -.overnment and of  
(The Patent 
Xost of the  Trork of the  b P r d  was concerned with 
government eiTlo:/ees i n  inventions made by erplo-,-ees. 
Because of' reduced Congressional a proprist ions,  the Government 
Datents Roard eliminated the Index Section, After a s h o r t  eriod 
of bein( m-.intained by the  Coqniscioner of ?atents, the Index 
on the  nuiribers of t i t l e s  snd l icenses was transferred t o  the  Office 
of Techqicd Services, U. S. i)e?-vtment of Coi,*Jnerce, Since the  
transfer,  OTS has kept a I i l e ,  b - Ztandard Indus t r ia l  Claesqifications, 
of government-owne ' *7= cents ,  That o f f ice  nover ,.aintained tke 
records on license-policy patents. 
I 
studies  came from the Mvernment Patents Board. 
Under a contract  with the  National Aeronautics and Space 
qdministration, Dr. Archie M. Palmer s%udied t h e  administration 
of goyernment-owned patents.12 
on the numbers of patents  owned by t h e  government and the  sources 
of these inventions for  the period 1935 t o  19%. 
collected while Dr.  Palmer was chairman o f  the  Government Patents 
Board. 
The Palmer Report i r d u d e s  information 
The data  were 
I n  e a r l i e r  i n v e s t i p t i o n s  the  authors of t > i s  ar t ic le  gathered 
information about govemrent R & D pa+,ents.l3 
ar iying from R & D sponsored by the Department of Defense and 
owned by ,zovernment contr;?ctors was the  !nain concern of Matson. 
Data about patents  
~ ~ 
12Archie Me Palmer, ndmiEistration and Ut i l iza t ion  of 
Government-Owned ?atent Propcrty, NASA Contract N!iSw-177 
(December, 1960). 
House, Special  Subcormittee on Fatents and Sc ien t i f i c  Inventions 
of  t he  Committee on Science and Astronautics, Hearings, Patent 
Tol ic ies  Relating - t o  Aeronautical and Space Research, Fa r t  2. 
87th Cong., 1st Sess., 1961, p ~ .  65-138. 
A r ep r in t  of the report  a !>ears i n  U .S. Con-., 
13Donald S. Watson, Harold F. Bright, and Arthur E. Burns, 
"Federal -3 t e n t  Pol ic ies  i n  Contracts f o r  Research and Development," 
The >atcnt ,  Trade.**ark, and Cor)-Ti$it Jo :~ rna l  of Research --. and 
Education, 4 (Minter, 1%0), nn. 295-428. 
---- -  
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The information collected by Holman concentrated on government- 
owned patents. 
patents.14 
Holman made the f irst  complete count of these 
THE DATA 
The information i n  t h i s  a r t i c l e  on the num5ers of patents  
assigned t o  and licensedlS t o  the Tovernment comes from record8 
main".ained by the Assiprnent -ranch of the United S ta t e s  Patent 
Office. Ye believe t h a t  these records are  the  on1.g com4ete and 
are  the most r e l i ab le  source of data on the numbers of patents  
a r i s ing  from :averment-financed R & D i n  the postwar period. 
These records are a va1u:ble source hi ther to  unexploited, 
I n  compliance wi th  an Executive Order,16 government agencies 
are required t o  forward t o  the Assignment Brnnch complete information 
about all rJatents assigned t o  o r  licensed t o  the  yovernment. 
l4Mar-y A, Holman, V h e  Utilization of  Government-Owned Patented 
Inventions,tt The Patent, Trademafk, a n d  Can-yriqht Journal of 
Research and Fducation, 7 (Sumer, 1963 and F a l l ,  1963), np. 140 ff. 
a re  aware of the f ac t  t h a t  almost all of the l icenses  
t o  the  gc-rerrren t, are  irrevocable, none:.rclusive, 2nd roTralty-free. 
l60n February 22, 194L, ?resident Roosevelt issued an Executive 
Order (No. 9L24) providing f o r  tbe establishn-.ent of a recizter 
of all 2atents i n  which the ' ove rn~en t  has a n  in te res t .  
Commissioner of Patents ascigned the c'-ore of  administering t h i s  
r e g i s t e r  t o  the Assignment Crar,ch cf the Patent Oflice. 
The 
, . 
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Althouyh t h i s  requirement h - s  been i n  e f fec t  since 154.4, the  Assignment 
Branch proceeded t o  yather data about government-interest patents 
issuing before 19u. Being p a r t  o f  t he  Patent Office, the Assignment 
3ra-ch  can co l lec t  information about patents t h a t  does not 
necessnrilv flow t o  the  :overnxent a m c i e s  financing the R & D 
from which the ynatents o r i  inate. This is  t rue  particula-l . j  when 
patent applications a re  f i l e d  by g o v e m n t  contractors. They do 
not  always inforrr, qovernment asencies of the existence of license- 
policy patents, 
The Ascignment Branch main%nins %hree d i f fe ren t  card indexes, 
each ogen t o  inspection by the  public. The f i r s t  contains a l l  
governnent-interest patents ( t i t l e s  and l icenses)  a arranged by 
date of issue. The second index lists, by agency, a l l  patents  
l icensed t o  the  government. 
a l l  patents  aasigned t o  the  governgent. 
The th i rd  index l ists ,  a lso by agency, 
The card indexes coritain niuch information about govement -  
i n t e r e s t  patents, such as  t h e  names o f  irventors, the names o f  
companies emlo-,,%.g t h e  inwntors ,  d i tes  of patent aqplications, 
dates  of 7a ten t  issues, and divisions of ownership r ights ,  
Personnel i n  the t:: s igment  ?ranch do not 1:rep':re reports  
on the  numbers of patents acquired by the governrent each -ear. 
Members of our  resea-ch s t a f f  counted each card i n  the l icense  and ' 
i n  t he  assigment  index. 
a s  possible. 
Our data are a s  a :curate  and a s  corn-lete 
The tedium of counting the cards opens the way t o  
c l e r i c a l  error,  which, however, i s  certainly less than one Fer 
cent. There a re  three other poss ib i l i t i e s  of small errors. 
. 
I Fi r s t ,  government agencies mi-ht not send informetion about every 
7atent t o  the Assignment Branch. Secondly, c lerks  i n  the  Assignment 
Branch can m.ake many d i f fe ren t  kinds of mistakes. Finally, people 
using the indexes can misplace the cards because they are loose. 
Information about the  patents can be obtained from other 
sources. 
a co:?plete pictnre o f  a l l  patents  assigr,ed t o  and l icensed t o  
However, tkicre i s  no other single source t h a t  asill give 
the  governrent. 
Patent Office, l ists a l l  goverriment-med patents, by agency. 
That publication, however, has no information about patents  licensed 
The Index of Patents, pablished annually by t he  
t o  the  govem.ent. 
numbers of governnent-owned patents t h a t  result from changes i n  
ownership a f t e r  pstents  issue. 
Services began t o  keep records of the patents  assigned t o  the 
In  addition, it does not  show changes i n  the  
In  1962, t he  Office of Technical 
goverment, but not of those licensed t o  t he  government. 
Some government acencies keep comp3.ete records on both license- 
pol icy and t i t le-pol icy patents. 
t i t l e -pol icy  patents. 
and scat tered Because of reorganizations and changes in filing 
Others kee?) records only on the 
The records of  some agencies a re  incomplete 
sirstems. 
governmentR & D ;latents t o  a warehouse f o r  stcraze because of 
One governrent, agency sent much o f  i t s  information about 
a shortage of  space. 
The 'dole of Secrecy Orders 
Rescinding secrecy orders on groups of  natents a f fec ts  the  
annual r2tes of  accuisit ion of patents assigned t o  and licensed 
t o  t h e  government. Ur,der- current natent law, the  Patent SecLrity 
. I  , 
. .  
* 
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Division, i n  cooperation with o r f i c i a l s  i n  defense-oriented 
government agencies, can place inventions covering security- 
c lasc i f ied  technology under secrecy orders. 
the  issue of  patents, and hence the disclosure of new technology 
deemed v i t a l  t o  the  national defense, u n t i l  a f t e r  t h e  orders a re  
rescinded. 
De?artment of Defense rescinded secrecy orders on many inventions 
made during Vorld '!Jar 11. 
same thing i n  the mid-1950ts. 
the  Commission was a T r i p w t i t e  Aryeement between the United 
States,  Canada, and the United Kingdom on Septerher 24, 1956. 
The 4,geeinent provided for  the exchnge of  patent  r i gh t s  i n  the  
technology of atomic energy. Since the  l a t e  1950ts, only a few 
inventions arisi.ng from the research and development sponsored 
by t h e  Atomic Energy Commisaion and b - the National Aeronautics 
and Space hdministrrtion have been c lass i f ied  f o r  securi ty  reasons, 
Such orders preclude 
In  the ZaLe 19LOts and the early 19SO's, t he  
The Atomic Energj. Commission did the 
The main impetus t o  the action of 
Secrecy orders tend t o  lengthen the time l ag  between patent 
applicatAons and patent issues. 
and i s sue  of patents assigned t o  the government is 56 months. 
There is an average 12:. of 48 months f o r  patents l icensed t o  
the  povernment and of 42 months f o r  a l l  U. S. patents. 
differences i n  time lags suggest that  more patents assigned t o  
the  government are  placed under secrecy orders than those licensed 
t o  t h e  -overmento 
l icenses  t o  use govern. ent-awned inventions or disseminate information 
The average l ag  between application 
These 
The Tovernment does  not, o f  course, grant 
about them u n t i l  secrec j  orders are  rescinded. 
. 
The numbers o f  pqtents acquired by the government and licensed 
t o  the  government are s h a m  i n  Table lo1? The patents  a r e  one 
of  t he  results of the research and development financed by the  
f2deral  government. 
hclu- led i n  Table 1 i s  a product of federal ly  financed R & Do 
A few dozen of the patents  were donated i n  the ear ly  postwar 
period t o  the  federal  goaernr;.ent. Another small number resul ted 
from research conducted by government employees usinz only the i r  
own private  resources. 
S t r i c t l y  speaking, however, not every patent 
It i s  clear  from Table 1 t h a t  f o r  each patent it oms, the  
federa l  government holds l icenses  t o  two others. 
shows t h a t  the nunbers of t i t les  have grown f a s t e r  than the 
n u h e r s  of licenses. 
t i t l e s  t o  l icenses  has remained f a i r l y  steady. 
t he  extension of t he  t i t l e  pol-icy i n  l eg is la t ion  since 1958 
has been oi'fset by the  s teadi ly  higher proportion of contract  
t o  t o t a l  research 2nd development. 
r e s u l t s  :: both t i t l e s  and l icenses,  the  pro?ortion of l icenses  
is much higher. 
The Table a lso 
Since 1954, however, the proportion of 
The e f f e c t  of 
Although contract  research 
Relevance of the Data 
~~~~~ ~- 
What is the la rger  mesning o f  the numbers i n  Table l? The 
17The Table covers an 18-gear period. For some purposes, it 
is preferable to-present such data for  a 17-year period. We chose 
18 years so  a s  t o  give a complete description fo r  t he  postwar period, 
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1945 - 1962 
Calendar Years Numbers of Patents Percentages 
1945 
1946 
1947 
1948 
19L9 
1950 
1951 
1952 
1953 
I954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
T o t a l s  
Gwned by Licensed Total 
Government to Government 
87 850 937 
150 1,383 1,533 
&98 1,719 2,217 
637 1,710 2,347 
475 1,458 2,173 
712 1,281 1,993 
678 1,198 1,876 
624 912 1,536 
701 1,070 1,771 
939 1,553 2,492 
980 1,475 2,455 
1,193 1,779 2,972 
1,434 1,836 3,270 
1,170 1,957 3,127 
1,443 2,022 3,465 
1,219 1,870 3,089 
13,671 26,893 40,544 
Owned by 
Government 
9.3 
9.8 
10.3 
20.9 
22.5 
27.1 
31.1 
35. 7 
36.1 
Licensed 
to Government 
90.7 
90.2 
89.7 
79.1 
77.5 
72.9 
68.9 
64.3 
63.9 
LO. 6 59.4 
39.6 60.4 
37.7 62.3 
39.9 60.1 
40.1 59.9 
43.9 56.1 
37.4 62.6 
41.6 58.4 
390 5 60.5 
334 7 66.3 
Sozrce: Compiled from data in the Assignment Branch, U.S. Patent Office. 
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Memorzndum of  October 10, 1963 from the President of the United 
S ta tes  t o  the heads of executive agencies mentions !'a considerable 
number of inventions and discoveries" resul t ing from the conduct 
of research and development paid f o r  hy the  federa l  government, 
Table 1 gives the actual  number. 
say thg t  the iment ions  resul t ing from work performed under 
goverxnent contracts ' fconsti tute a valuable national resource.tt 
If they do, then so do a l s o  the inventions r e s d t i n g  from the  
intramural research perforred by federal  agencies. The men who 
draf ted the  Fienorandun cculd hardly have intended t o  s l i g h t  t he  
inventions coming out of government laboratories.  
they did, because throughout, the  hmorandum they refer t o  inventions 
made under contract.18 
Then the Memorandum goes on t o  
Nevertheless, 
It is not, easily possible, i n  fact ,  t o  present exact data 
t h a t  distLngTiish the patented bvent ions  coming from the government's 
laborator ies  and other ins ta l la t ions  from those coming from 
private  organizations with government contracts or grants. 
t i t l e s  shown i n  Table 1 come from 50th sources; so do the l icenses,  
Later i n  t h i s  a r t i c l e  we present data on government employees 
and prernment contmctors as  sources of patented inventions. 
The empl oTrees accour.t; for about one-third of a l l  inventions, 
It seems t o  be a coircidence tha t  one-third of a l l  patents from 
government-financed R & D are  owned by the  government. 
The 
Qui te  
28Perhaps they thought t h a t  inveciions f r o m  ::,it .:xmxal E & D 
a m  cmered by Exwutive Order  100% gf 15'500 
18 
apart  from the coincidence, however, we estimate t h a t  i n  a l l  
probabi l i ty  the one-third r a t i o  also applies t o  the numbers of 
patents  (both t i t l e s  and l icenses)  from the government's intramural 
R & D a s  a f ract ion of the t o t a l  of a l l  of the patents. 
base t h i s  estimate on the r a t i o  of intramural t o  t o t a l  R & D 
in the  postwar period. 
We 
The Government' s ltPortfoliolf 
The patents owned by the federal  government appear i n  another 
l i g h t  when the nmbers of these ra ten ts  are  arrznyed a s  por t fo l ios  
of  unexpired patents. 
patent  por t fo l io  a t  the end of each calendar year from 1947 t o  
1962. 
Table 2 displays the federal  government*s 
Two s e t s  of data had t o  be spliced t o  obtain the figures 
i n  Table 2. 
Palmer vhen he was chairman of the Govemment Patents Board; 
One s e t  a re  unpublished data compiled by Dr. Archie 
these data are  the patent ace-uisitions f o r  each of the years 
f ron  1931 t o  19b. 
the  Essignments Branch of the Pztent Office. 
data go back no fa r ther  than 1931, the  por t fo l io  o f  unexpired 
The other da%a are  f o r  1945 t o  1962, from 
Because Palmer's 
patents  has t o  begin i n  1947. 
A por t fo l io  of patents i s  t o  be watched over and managed. 
Otherwise the word llportfoliolt has l i t t l e  meaning. The only 
meaning the  word can hrve f o r  the federal  governrnext is the  mere 
s t a t t s t l c a l  meaning -.I t h e  nm,bers i n  Table 2- Pii33. H o h n  
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TABLE 2 
THE P'~TEI1T POIET3'OLIO OF THE G C I T E R " T  
1947 - 1962 
Cal-endar Year Number Acquired Total Por t fo l io  Index( 1947=100) 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
157 
37L 
498 
637 
675 
712 
67 8 
624 
701 
939 
980 
1,193 
1,434 
1,170 
I,U3 
1,219 
1,035 
1,381 
1,842 
2,428 
3,074 
3,764 
4,409 
5,ooo 
5,642 
6,531 
7,471 
8,621 
9,993 
11,115 
1 2 9 4 9  
13,584 
Source: Figures cbtained from an mpublished tak le  cmpiled by 
Dr. Archie PsLqer s t  the  t 5w he m s  chaLrman o f  the Goverrdent Fatents 
Board and f r ' c l  data ir, the Assignments Branch o f  the COS, ?.&?ilk OZfice, 
20 
unif ied management of the portfolio. 
The p t en t s  from federal ly  financed R & D i n  the  period 
1945-1962 a re  less than 6 per  cent of the t o t a l  of United S ta tes  
patents  issued i n  tha t  period. 
Office, 703,950 patents were issued from the beginning of 1945 
t o  the  end of 1962. The government acquired a t o t a l  of 40,564 
t i t l e s  and licenses. (Table 1). 
\$%en the t o t a l  number of patents is reduced t o  allow f o r  patents 
issued t o  residents of foreign countries and assigned t o  foreign 
corporations, the  =.atlo is s t i l l  srnnll - it becomes 6.89 per 
cent.19 
According t o  the U. S, Patent 
The r a t i o  i s  5.76 3er cent, 
REL.4TION TO !?ESE.GtCH AND EEVELOPIENT 
Nearly all of the patents owned by and licensed t o  t h e  
federal  governxent are one of the outcomes of the research and 
development s e r f o r E d  !,y the government and by i t s  contractors 
and grantees. We have already mentioned the inventions donated 
1-0 obtain t!5s figure,  certain adjustments had t o  '>e made. 
The i'atent Office has not published a t  time of writ ing (June, 
196b) t he  post-1957 data on patents issued t o  individuals, t o  
res idents  of foreign cow.tries, and assigned t o  3.S, and t o  
foyeign co-orstions. 
t he  assumption tha t  the patents  going t o  for.z:tr F . T S O ~ ~ S  rd ."inns 
a r e  i n  the same r a t i o  t o  t h e  t o t a l  f o r  l?kS-l9(12 ;E t,':~; xL-3rs for 
19Ls-1957, the numbers of patents issued t o  U,S. reslder-.ts aid 
assigned t o  U.S. ccrgorations can be estimated fo r  1958-1962. 
These data a re  availab;., . ~ l y  u:, Lo i9C7. On 
. . .  
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t o  the government. 
by the  government, and others  h w e  been acquired under in te rna t iona l  
agreements. 
Beside these, some t i t l es  have been bought 
Other patents  not from R & D are  l icenses  bought 
by the government and some of t he  patents issued t o  ;lovernment 
errqloyees. The handful-a f e w  dozen out of the f o r t y  thousand- 
of inventions donated t o  the  federal  government belong t o  the 
e a r l y  postwer period. Most of them, it seems, were applied f o r  
during Yorld ‘Jar I1 and t k e  Korean War; many were given t o  the  
goverment fo r  ?atrS.ctic motives. 
t o  the government are  os te rs ib ly  the f rui t  of t he  time and of 
The employ-ee inventions l icensed 
the other resources of the enployrees thenselves. 
inventions should be a t t r ibu ted  t o  f e d e r a l R  & D programs as  
Some of these 
a t  least ind i rec t  results, arising i n  the new environment created 
by federal  R & D. Although we do not know their  number, other  
em$lovee icventi-ons must be the products of purely pr ivate  
research endeavors lying outside the mabstream of federal  R &  D 
programs. We plan t o  make a study of the inventions made by 
government employees. 
A great  difference between federal ly  financed R & D, whether 
i n t r a m r a l  o r  extramrnl ,  and the coFanpfinanced R & D conducted 
b T r  p r iva te  corporations i s  t h d  p t e n t e d  inventiom are  not 
an intended o r  yiarned output of federal  R 81 D, 
a l l  pr ivate  R & D 1s -Lied a t  the nroduction ‘3 -* 3:>-L:trU:-l ;nT*erltions. 
But much, if no t  m o F t ,  of it does indeed have hi; goal. 2 .  
CLc2~ly~ not 
- 
any event, t he  f a c t  t h a t  patented inventions a re  unplanned. 
bTyproducts of federal ly  financed R & D is probably a major cause 
. . .  
22 
of  t h c i r  small. numbers alongside the numbers o f  inventions assigned 
t o  y i v a t e  corporations. 
So far we have nade only preliminary exaninations of the 
r e l a t ion  between the  flolv o f  federa l ly  financed R & D and the 
ensuing flow of  patents assigned and l icensed t o  the government. 
For one thing, there  is a long l ag  between the conduct o f  R & D 
and the i ssue  of a patent. Exploration of its length, by conparison 
of the time se r i e s  of R & D and o f  patents, suggests that  the 
l a g  averages 5 1/2 years, with much var ia t ion  about this probable 
average. 
But examination of the  patenting process suggests a somewhat 
longer t i m e  lag - about 6 3/4 years. A s  previously mentioned, 
the  average tine lags between the date of a patent application 
and the  issue o f  a patent a r e  56 months f o r  patents  assigned 
t o  the  government and 46 months for  patents  l icensed t o  t h e  
g o v - m e n t .  An unweignted average of lags  for  a l l  inventions 
a r i s ing  Zroiii govein-xnt-financed R & D is about 52 months. 
AndLysis of almost 1,900 invention 
of  the A s & a n t  General Counsel for  Fatent ldatters i n  the National 
Aeronautics and Space Administration shows t%.t t h  3 %!.ne l a g  
between the l e t t i n g  of an R & D ccntract  and the cor;cepti-:-L of 
an Livzntion averages 8 months .20 Government contractors a re  
disclosure cases i n  the  f i les  
As might be expected, a small number of inventions disclosed 
t o  by government contractors were conceived before contracts  
were let. For these inventions, t he  lead time before contract  
. .  
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nei ther  Pore nor l e s s  expenditure than o f f i c i a l s  i n  government 
Lis ta l la t ions  i n  reporting inventions t o  NASA. Invention disclosure 
cases shov t h a t  both contractors and government employees disclose 
inventions t o  USA about 8 months a f t e r  conceiving the  inventions. 
Upon receiving invention disclosures, technical experts and patent  
counsel evaluate the technical m e r i t s  and pa ten tab i l i t y  o f  the 
inventions. For inventions warranting patent prosecution, NASA's 
average time l ag  between disclosure and patent application is 
about 1 2  months. 
reduction t o  practice, evaluation, and preparation of a NASA 
patent application is about 28 months; the average period in 
the  Patent Office is another 52 months. 
In summary, the  average period f o r  concdption, 
Data on federal ly  financed R e( D a re  col lected and published 
by the Nat ioml Science Foundation. 
t o  obtain the flow that can meaningfully be re la ted  to the flow 
of inventions. 
from the lump sun total. of a l l  research and development. 
pure o r  basic  research m u s t  be taken out of the R & D to ta l .  
These data need two adjustments 
One adjustment i s  t o  separate applied research 
Clearly, 
awards i s  short  -0 betmeen 4 and 7 months. 
sometines begin inventive work i n  ant ic ipat ion of contract  awards, 
o r  a f t e r  informal agreements have been made, o r  i n  order t o  
have substantive ideas fo r  contract proposals. 
i&SA k v e  no information on the t i ae  l a g  between intramural 
R & D expnd i tu re s  a 2  tne conceptions of inventions. 
It seems that contractors 
The f i l e s  o f  
. .  
* .  
By its very definit ion,  basic research resu l t s ,  when it pays off, 
i n  new ideas o r  theorieso They o f  course a re  not patentable. 
Applied research, which is research conducted toward spec i f i c  
p rac t i ca l  objectives is therefore the relevant, the meaningful, 
R & D component f o r  present purposes. The development p a r t  of 
b t a l  R &  D must also be cut  out. Development consis ts  of technical  
a c t i v i t i e s  such as the  design and operation of p i l o t  plants,  
nonroutine tes t ing,  t he  design and construction of preproduction 
prototypes, etc. 21 
k t  the t i z e  o f  tvriting, the  National Science Foundation 
had published only fragmentary data on the separate amounts of 
basic research, applied research, and developnent f o r  each year 
since 1940. 
calendar year 194s were the result of  applied research i n  the 
f i s c a l  year 19&0,) A rough r u l e  o f  thumb, based on study of 
the b i t s  &?d pieces of NSF data, is t o  assign 10 per cent  of  
t o t a l  R & D t o  basic  research, 1s per cent t o  applied research, 
and 75 per  cent t o  developent.  
(:;rith a 5 1/2 year lag, the 2atented inventions of the 
The second adjustment is t o  ge t  r i d  of the d i s to r t ing  influence 
o f  postwar in f l a t ion  and t o  transform the expenditure data for 
agpliec! research into constant dollars. To do this an appropriate 
2lThese def ini t ions a r e  adaptations o f  those published 
i n  various places by the National Science Foundation. 
. .  
. .  
index o f  def la t ion i s  needed. We have made provisional calculations, 
using the impl ic i t  price def la tors  belonging to  the national i n c m e  
and product accounts. The r e s u l t  is Itadjusted applied research," 
i.e., 15 per Gent of R & D expenditures corrected for  in f la t ion ,  
Preliminary examination of the r e l a t ion  between the annual 
patent  data naci adjusted applied research lagged 5 1/2 years shows 
t h a t  the  ti70 s e r i e s  have grown and fluctuated together, 
finding, we must admit, should hardly occasion surprise. Anpay, 
the two pat terns  of gromth are similar. The decline i n  the 
numbers of patents i n  each calendar year f ron 1950 to 19% is 
matched by the decline i n  adjusted applied research in each 
fiscal year from 19hs to 1948, The steady increase in  adjusted 
applied research from 1948 en mas accoapanied by a growth in 
the  numbers of tiie patents from 19sb t o  1959. 
1962 the annual average number of patents  remained a t  a fairly 
s t a b l e  level .  So did the  data f o r  adjusted applied research.22 
T h i s  
From 1959 t o  
We can conjecture t h a t  the  continued increase i n  the resources 
devoted t o  q p l i e d  research m i l l  r e s u l t  i n  ever l a rge r  nunbers 
o f  patents owned 'by and l icensed t o  the government. 
however, t h a t  the  pxi-bh i n  the  numbers of patents  w i l l  be smaller, 
It is probable, 
2%e have postponed closer analysis of the r e l a t ion  of 
R & D t o  patents mtil more refined data on R & D and its components 
a r e  available. 
proportionately, than the growth in  most applied research, T h i s  
estimate f o l i o m  from observation of the behavior of the two 
variables i n  the  1940's and 1950!s, 
more vola t i le ,  both upward and downward, than the numbers of 
patents, 23 
Real applied research was 
THE AGENCIES 
The f ede ra l  agencies with substant ia l  patent a c t i v i t i e s  
a r e  customarily labled as e i ther  ' 1  t i t le-policy" o r  ~ l l i cense -po l i cp  
agencies, 
major federal  agencies i n  the period 1945-1962. 
immediately t h a t  the t i t le-pol icy agencies administer more titles 
than they do l icensss ,  whereas the license-policy agencies have 
acquired more licenses than t i t l e s .  And yet ,  the  Department of 
the  A w  and of the Navy each have acquired more t i t l e s  than 
t he  iitoaic Energy Commission. 
numerous than Agriculturels tiues. 
Table 3 shows the t i t l e s  and l icenses  acquired by the 
The Table ind ica tes  
In  turn, UCls l icenses  a re  more 
The many t i t l e s  held by the  Department of  Defense re f lec t ,  
not so much an aggressive policy of invention re t r ieva l ,  as 
acquis i t ion by default .  idany of these inventions a re  t m e d  over 
by contractors who do not mnt them themselves, Patent attorneys 
i n  the Deparhent of Defense believe t h a t  l icenses  o f f e r  the 
231n other words, the e l a s t i c i t y  o f  the numbers of  patents  
with respect  t o  t h s  do l la r  volume o f  applied research (adjusted 
o r  unadjusted) is w e l l  l ess  than unity. 
. 
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TABLE 3 
TITLL.S AND LICaNSES BY wlUJOR AGhNCIES, 
FOR TH;! ?.tGJOD 19&1962 
Agency Numbers o f  Patents Percentages 
T i t l e s  
Agriculture 1,297 
Atomic Energy Commission 3,050 
Department Gf Defense 8,667 
Army 3,529 
NaVY 4,234 
A i r  Force 9G4 
A l l  Other Agenciesa 657 
T o t a l  13 , 671 
&rhe other agencies w i t h  small, though significant,  patent activiti.8 
a re  Commerce, Inter ior ,  and National keronuatics and Space Administration. 
Source: Compiled from data i n  the Assignment Branch, U.S. Patent Office. 
. .  
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government as mch protection a s  is needed against  possible 
inf r ingenmt  suite. 
For the  Department of Defense, the amounts of intramural 
and contract  research and develor,ment have as much, i f  no t  more, 
t o  do v i t h  the  proportions of t i t les and l icenses  as does patent  
policy. Uost of the R & D sponsored by the Department of the  
A i r  Force has been contract  R & D. Among the three  military 
departments, the  Department o f  the A m y  has the  smallest  proportion 
of contract  research; tke Department of the Navy is  between the 
A i r  Force and the ~rrqs. A s  the Tzble shows, the three military 
departments have the  sams ranking i n  the  proportions o f  t i t l es  
a d  l icenses  - A i r  Force, Navy, and A r g r .  
The Depr txent  o f  Agriculture has the  highest  percentage o f  
t i t l e s  because it staunchly follows the  t i t l e  policy and because 
it sponsors very l i t t l e  contract  R SC D. Agrloulture is required 
by the Bankhead-Jones Research Act of 1935 t o  use federal  and state 
research f a c i l i t i e s  as much as possible. Agriculture has made 
one modification of i t s  t i t l e  policy: Under provision in spec ia l  
appropriations acts, the  R u r a l  E lec t r i f ica t ion  Administration 
permits contractors t c  r e t a i n  t i t les t o  patents originating 
under contract  R e: D. 
t h e  fE,A has not  beer, an important source f o r  l icenses  administered 
by the Department of Agriculture. 
Because its R B D program is  s o  small, 
The Atomic Energy ComTaissfon, whose devotion to a strong 
t i t l e  policy can hardly be denied, has one l icense f o r  every 
ty;o t i t l e s ,  Lost of these patents l icensed to the  Atomic Energy 
Commission belong, no:?ever, t o  the war and the ear ly  postwar pars. 
Although the National Aeronautics and Space Administratdon 
held h t e r s s t  i n  re la t ive ly  few patented inventions a t  the  end 
of 1962, the holdings of t ha t  agency w i l l  cer ta inly r i s e  substanti- 
in the future. In the  period from 1958 to  1963, NASA junped 
t o  a place second only t o  the Department of Defense in its research 
and development budget. 
i n t e re s t  in, about 70 per cent are owned by the  government. 
Most of  the  patents licensed to NASA arose from R & D a c t i v i t i e s  
03 a predecessor agency, the I la t iona l  Aavisory Committee for 
O f  the patents NASA currently has an 
Aeronautics. 
THE KINDS OF PATENTS 
The patents coming out o f  the researcn and development 
financed by the federal government i n  the postwar period could 
be grouped o r  c lass i f ied  i n  several ~~iays. 
done depends on the purposes of inquiry. When at tent ion focuses 
on the spi l lover  o r  fall-out e f fec ts  of federal  R & D, inventions 
can be put in to  tw; groups -..I those not yet  commercially used 
and those actually being so used. 
fur ther  subdivided in to  the more and into the  l e s s  valuable. 
How this should be 
These l a s t ,  i n  turn, can be 
Another v : ~  of classifjing the patents is t o  separate them 
according t o  source, i.e., whether they come from government 
employees or  from government contractors. We discuss the sources 
l a t e r  i n  this a r t i c l e .  
sources of the patents i n  the  R & D activities cf the l a rges t  
In another study we plan t o  analyze the 
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government contractors. 
Patent Office Classes 
Here we first c l a s s i Q  the patents by t h e i r  fields of technology. 
The system of c l a s s i f i ca t ion  is t ha t  of the  Patent Office. With 
over 300 Wain Classes" and over 57,000 %ubclssseslt i n  1964, 
t h a t  system is designed t o  f a c i l i t a t e  the search of p r io r  art. 
For t h i s  reason and because it is exclusively technical, the 
Patent Office's system is not well adapted t o  answer questions 
such as ourst What f i e l d s  o f  technology have the most invention8 
from government-financed R & D? For example, inventions that 
we should l ike  t o  group under "aviation11 are scat tered over many 
Main Classes of the system o f  c lass i f ica t ion  o f  the Patent  Office. 
Inventions coming w i t h i n  the  Patent Office Class 244 -- Aeronautics - 
a r e  l imited t o  machines and s t ructures  adapted t o  be s*astained 
by a i r  o r  t o  be propelled through the  air. Propulsion systems 
and electronic  guidance devices a r e  other kinds o f  inventions 
made by the a i r c r a f t  and missiles industry; they f a l l  i n t o  other 
Patent Office Classes. The Patent Office looks upon firearms 
and paper napkin holders with the  same view, because both are 
devices f o r  dispensing materials. 
Despite the d i f f i c u l t i e s  of using the  Patent Office Class i f ica t ion  
system f o r  purposes other  than the one it was designed for,  grouping 
of government R & D patents  by t h i s  system does show t h a t  most of 
t he  inventions a re  defense-oriented. 
d i s t r ibu t ion  of t i t l e s  and l icenses f a l l i n g  i n t o  the  four main 
Patent Exmaining Operation Divisions. 
Table 4 shows the  percentage 
These Divisions form the  
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PATENT 03% ICE bXA&iMi'?G OPLRATIOW DIVISIONS 
T i t l e  o f  I.;xamining Operation Division Percentage Percentage 
of Titles" of Licensesb 
Chemical 
E l e c t r i c a l  
3099 
3307 
7.9 
50.1 
ldechanical Engineering 20 e 1  22.5 
General Engineering and Indus t r ia l  
A r t s  9.3 19 05 
Total  100 00 100 00 
q h e  percentage d is t r ibu t ion  includes the  first 20 most important 
classes, by numbers of  patents, of  a l l  patents  assigned t o  the 
government between 1955 and 1962. The format of the Index of Patents 
precludes c l a s s i f i ca t ion  befcre 1955 
%.he percentage d is t r ibu t ion  includes the first 20 most impcrtant 
The sizes 
the Atomic Energy Commission, 233 patents; the 
classes,  by numbers of  patents, of groups of ranciomly sampled patents  
t h a t  were l icensed t o  the Lovernment between 1946 and 1962, 
of the samples are: 
Department of the A m y t  268 patents; the Depart,.imt of the Navy, 270 
patents;  and the Departmnt of the A i r  Force, 267 patants. 
o f  Fatents l ists  patents by assignee but does not  separate those 
l icensed t o  the goverrmnt from others. 
The Index -
Source: Compiled -'ma data i n  the Ausigr ient  Branch of the 
U.S. Patent Office, thi- Index o f  Patents of  the ITS. P a t m t  Office, 
and the  Off ic ia l  Ga2ett.e' cf the US. Patent Office. - 
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broadest technical c lass i f ica t ion ,  There a re  thirty-two E x a d n b g  
Groups under the  four Examining Operation Divisions. The 300 
Uain Classes, with their 57,000 Subclasses, mne under the th i r ty-  
tmo Examining Groupso 
One of the  thirty-two Examining Groups dsserves pa r t i cu la r  
a t ten t ion ,  T h a t  i s  Group 220 -- ttSecurity,tl About one-third of 
a l l  t i t l e s  and l icenses  are in  t h i s  group, which comes under the 
general supervision of the Elec'trical Examining Operation Division, 
Almost a l l  patent applications covering securi ty-classif ied inventions 
a r e  reviewed by Patent Office o f f i c i a l s  assigned t o  Group 220. 
Tne inventions can cover chemical, e lec t r ica l ,  o r  mechanical 
technologies. The Patent Office established %he Security Group 
t o  f a c i l i t a t e  the handling and examination of security-classified 
inventions. In Table 4, however, the main patent  c lasses  comprising 
the  220 Security Group were put  into t h e i r  o r ig ine l  gmups, 24 
Therefore, the Electrical Examining Group appearing in Table 4 
does not  include the 220 Security Group as SUChe 
As the Table shows, the  la rges t  proportion of patents  arising 
from government-financed R & D embody e l e c t r i c a l  kechnology. Of 
these, the majority of inventions fa l l  within the Radiation and 
Instrument Group (Number 260). Other s i s ab le  blocks of  patents  
24Mr. Richard A .  Viahl, Director, Mechanical Engineering 
Exmaining Operation, kindly helped us with patent c l a s s i f i ca t ion  
matters, par t icu lar ly  those associated with the  220 Securi ty  
Group. 
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a re  i n  the Information Transmission Group (Number 230), the 
Elec t r ic  Component Systems and Devices Group (Number 250), and 
the  Poxer Group (Number 210). 
fiithin the Mechanical Engineering Examination Operation 
Division, the iviaterial o r  Article Handling and Dispensing Group 
(Number 310) and the bnufacturing aid Assembling Art ic les  Group 
(Number 330) have the most government R & D patents. After 
reclassif icat ion of the 220 Security Group, ordnance, ammunition, 
and explosive devices are  i n  Groups 310 and 330. lb the Chemical 
Ejonaining Operation Division, most inventions flowing from R & D 
sponsored by tne Department o f  Defense and the Atomic Energy 
Commission fall xithin the General Chemistry Group (Number UO), 
and the High Polygler Chemistry Group (Number 4 0 )  The many 
government R & D patents covering technolo@ on Nuclear Reactions 
and Systems are  i n  the General Chemistry Group. 
food and beverage inventions flowing out of the R & D sponsored 
by the Department of AgricultWe come w i t h i n  the Specialized 
Chemical A r t s  and Industries Group (Number 170). 
Group (Number 430) has the greatest number of government R & D 
patents coming under the control of the  Engineering and 
Indus t r ia l  A r t s  Tmnining Division e 
The maJority of 
The Physics 
Classif icat ion by Indts txy 
Another way t o  c lassi fy the  patents from government-financed 
R & D is  by industry, using the definit ions of the Standard 
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Industr ia l  C lasS i fba t iOn~~’  Designed mainly fo r  the Censue 
of iknufacturers, that classif icat ion makes it possible t o  compare 
patents a s  outputs with the  inputs o f  federal  spendjng on bdUStry. 
Unfortunately, the industry expenditure data reported by the 
National Science Foundation are available only since 1956. 
Table 5; gives the industr ia l  c lass i f ica t ion  of patents  owned 
by and licensed t o  the government from 1946 t o  1962. Notice 
tha t  the first year in Table 5 i s  19b6, ra ther  than 19h5. T h e  
t o t a l  number of  t i t l e s  for  19461962 can be looked upon as the 
government portfol io  a t  the end of 1962 (See Table 2). 
the  Office of Technical Services of the Department of Commerce 
In 1963, 
published a l i s t  of governmentowned patents unexpired on December 
31, 1961, arranged according to the Standard Industr ia l  Classification. 26 
Because some patents fa l l  i n to  more than one class, the total 
number of patents c lass i f ied  by OTS exceeds the t o t a l  number 
of patents actual ly  owned by the government a t  the end of 1961. 
The olassif icat ion appearing in Table 5 is based on the same 
percentage dis t r ibut ion of patents i n  each industry as t h a t  
obtained f r o m  the l i s t  p b l i s h e d  by 9“s. 
afThe Standard Industr ia l  Classification LV;F.nual _ i s  published 
by the Technical Committee on Industrial  Classification, Office 
of S t a t i s t i c a l  Standards, Bureau o f  the Budget, 
26U.S. Department o f  Commerce, k d e x  t c  - +*e -- - Pnt.ent ..------ Abstract 
Series: Govem-;lent-Ovined Inventions Available foi- License through 
December, 1961 ({lashington, D.C., U.S . Government Printing Office, 1963) 
PERIOD 1946 TO 1962 
35 
Industry Numbers Percentages 
Titles Licenses Total  
Food and Kindred Products U8 a L18 
P q e r  and Allied Products 60 a 60 
C'nerrlicals and Allied Products 2,574 1,834 4,L08 
Petroleum Refining and 
Extract ion 79 285 364 
Eubber Products 50 70 120 
Frimary Metals 365 243 608 
Fabric a t  ed 1 le t  a 1  ? r o duc t s 979 1,900 2,879 
Machinery 1,134 3,952 5,006 
Elec t r i ca l  and Corn-unication 
E q-dipment 2,456 9,731 12,187 
Kotor Vehicles and Other 
Transportation Equipment 132 403 535 
Aircrrtft and Missiles 789 2,082 2,871 
Professiond and Sc ien t t f ic  
Instruments 2,088 2,641 4,729 
Ordnance 2nd Accessories 2,038 1,806 3,844 
Total  Above 13,162 24,947 38,109 
Other 422 625 1,047 
TOTAL 13,581r 25,572b 39,156 
Tit les  
3.1 
0.4 
18.9 
18.1 
1.0 
5.8 
15.4 
15.0 
960 9 
3.1 
10000 
Licenses Total 
a l e 1  
a 00 2 
7.2 u e 2  
38.0 31.1 
97e6 97.3 
2.4 2 e 7  
100.0 1ooeo 
aLess than 0.1 ?er  cent; o f  a l l  patents  l icensed t o  the Atomic Energy 
bThe t o t a l  number of l i cecses  shown above i s  less than t h a t  i n  Table 1. 
Commission and the  Oepartment of Defense. 
The t o t a l  above iiiclucles only yatsnts  l icerxed t o  the Atomic Energy Commission 
and t h e  De7artment of Defenseo 
Source: ComTiled from data i n  the Assignment Branch of the  U.S. Patent 
Office; the  Off ic ia l  Gazette of t l e  V.S. ra tent  Of€ice; the Office of Technical 
Services, IJ.2. De?artTmt of  Comerce; and the Standard Industr ia l  Classif icat ion 
' h u a l ,  U.S. Bureau of the Budget. 
-. -
The c l a s s i f i ca t ion  of patents l icensed 
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o -&e government 
follows the description of  inventions given i n  the I...-.-- Q Z i c K L  
Gazette of the U. S. Patent Office. The Office of Technical 
Services does not  maintain records on patents  l icensed t o  the 
government. The c lass i f ica t ions  shown i n  the Table a re  in f l a t ed  
random samples of a l l  patents l icensed t o  the Atonic Energy 
Commission and t o  the Department of Defense between 1946 and 
1962.27 Because so few patents  were l icensed t o  other kovernment 
agencies during t h a t  period, they were not  c l a s s i f i ed  and are 
not  included in  the totals .  
It is not  surprising t h a t  the l a rges t  proportion of t o t a l  
patents ( 3 1 p e r  cent) belong to the  e l e c t r i c a l  equipment and 
cornmication equipment industry. 
equipmat industry performs about one-fourth of a l l  the  federa l ly  
financed R & D performed by industry. Compared with ths proportion 
of federa l  R & D funds, about 50 per  cent i n  recent years, t he  
proportion of patents belonging t o  the aircraft and missiles 
The e l e c t r i c a l  and comamication 
industry is  low (8 per cent). 
by lags  between t i e  t ine  R 62 D is undertaken and the  time when 
patents  issue. 
In part, this can be explained 
Federally financed R & D i n  the a i r c r a f t  and 
missi les  inchs t ry  has increased rapidly since the  f i r s t  Sputnik 
and t l ~ c  'nczi+ion of NASA. The smll propo?t-.m can a l s o  be 
--- 
27The s i zes  of the saq9les are: the Atc:n',> Z x r g y  Commission, 
233 patents; 
of the Navy, 270 patents; and the Department of the Air Force, 267 
the Department of the Arro3r, 265 pzL?:tL=:; the Department 
pa ten ts  . 
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explained by the f ac t  t h a t  the developmenY port,m of  R & D 
is  high i n  this industry. 
In contrast, the  proportion o f  patents  in the chemical 
and ?rofesrional and s c i e n t i f i c  instruments industr ies  is large 
compared with the  proportian of federal  funds going i n t o  these 
indus t r ies  e Evidence from preliminary investigations suggests 
that the r a t i o  of the numbers of patent  applicaticns t o  invention 
disclosures i s  higher in the  f i e l d  of chemistry than in other 
technologies. 
Table 5 a l so  shows some difference between the kinds of 
patents owned by the government and those l icensed t o  it. T h e  
t i t l e s  a r e  more defense-orientedthan the licenses. For example, 
15 per cent of the t i t l e s  a re  i n  the ordnance group8 i n  contrast  
t o  7 per cent of the l icensesc Many of  tm chemical patents  - 
19 per  cent of  the t i t l e s  and 7 per  cent of the l icenses  - are 
new developments i n  chemical warfare. Very few license-policy 
p a t a t s  cover technslogy used by the  food industry. Almcst all 
of the patents emp1o:ied in that industry a r i s e  from R & D sponsored 
by the Department o f  Agriculture. 
t i ons  t o  th i s  a r e  the inventions leading t o  the development and 
widespread use o f  Tv dinilers. These inventions cane from R & C 
sponso-ed 5)- the Department o f  the Army.  
One of the most iaportant  excep- 
SOURCES 
c 
c 
and development a re  issued t o  the i r  inventors, who a r e  e i t h e r  
government employees28 o r  employees of organizations receiving 
contracts o r  grants from the federal  government. The government 
employees e i the r  assign t i t l e  t o  the government o r  e l s e  r e t a i n  
t i t l e  themselves, giving the government the usual irrevocable, 
nonexclusive, royalty-free, license. So far as  w e  know, employees 
of business corporations, of universit ies,  and of other research 
organizations always assign t i t l e  t o  t h e i r  employers o r  to t h e  
government. We do not  know if this happans invariably. It 
seem possible that there must have been a few inventions of 
no i n t e r e s t  o r  apparent value e i the r  t o  the contractors or t. 
t he  government whose t i t l e s  were allowed t o  remain wi th  the 
employee-inventors. 
the patents as having two sources, government eq loyees  and 
contractors. 
However t h i s  m i g h t  be, we now group all of 
Table 6 presents the data. The footnote t o  the Table explains 
t he  sources of the few patents included i n  the column for contractow: 
One-third of all of the patented inventions from government 
financed research and development were made by government employees. 
This proportion, however, has not been constant i n  the postwar 
period. I n  s o m  years i n  the l a t e  19b01s3 eri;Ic.rees accounted 
f o r  :IC i n  ;". r :-  . c e a U  inventions, DGring +>,? 19f01a, the 
v 
TABU 6 
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1945 - 1962 
Calexiar Year Numbers of Patents Percentages 
(Ti t les  and Licenses) 
Employees ' Contract o r  S a  Employees C ontractorsa . 1945 477 460 50.9 49 0 1  
1946 
1947 
511 1,022 33 03 66.7 
521 1,000 34 02 65.8 
19b8 737 1,053 41.2 58.8 
1949 
1950 
1951 835 38 04 61.6 
1952 
1953 
1954 
1955 
1956 
1957 
19S8 
1959 
1960 
1961 
1962 
773 1,220 38.8 61.2 
608 1,268 32 04 67 e6 
436 1,190 28.4 71.6 
567 1,2Qk 32 m 0  68 .O 
749 1,743 30 00 70 00 
726 1,729 29.6 70 o h  
939 2,033 31 06 68.4 
935 2,335 26.6 71.4 
903 2,224 28 09 71.1 
by the  government, and from intemmtional agreements. 
Source: Compiled from data i n  the Assignment Branch, U.S. Fatent Office. 
employees* share of the t o t a l  declined from about 41 per  cent 
to about 29 per cent. 
These changes are roughly c m s i s t e n t  with one of the m o r  
a l te ra t ions  i n  the  pat tern of federal ly  financed R & D, namely, 
the  increasing rel iance on contract research. According t o  the 
National Science F ~ u n d a t i o n , ~ ~  federal  obligations f o r  Untramural 
perforinancetl i n  the f i s c a l  year 1955 were 37 p e r  cent of t h e t o t a l  
obligations f o r  R & De The f i s c a l  year 1955 is the first fer 
which such data are  available. By the  early 1960'8, this percentage 
had f a l l en  t o  about 20, Even so, the  R & D a c t i v i t i e s  performed 
i n  government-operated in s t a l l a t ions  continued t o  grow rapidly- 
in f i s c a l  1963 they were about 2 1/2 times larger,  i n  dollar amount, 
than they were i n  fiscal 1955.30 
Table 7 shows t he  sources of governmenbowned patents by 
major agencies f o r  the period 1945-1962. 
f o r  the patents  licensed te the government. 
f r o m  one agency t o  another r e f l ec t  t he  two influences-the patent  
pract ices  of the  agencies and the preportions o f  intramural and 
contract  research. 
Table 8 gives the data 
The var ia t ions 
COiKLUSION 
We have sketched the p i c t u r e  of the functioning of the t i t l e  
and the  l icense pc l ic ies  i n  theamduct of research and development 
*%ederal Funds fo r  science X I ,  1963, p. 12. 
3 Ibid -
. .  . 
c 
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TABLE 7 
Agency Numbers o f  Patents Percent ages 
Emplcyees Contractorsa Employees Contractors 
- Agriculture 
Atomic Energy Commission 
Departnmt of  Defense 
Arr;ry 
Navy 
A i r  Force 
A l l  Other Agenciesb 
Total  
1,263 
28 
3,509 
1,820 
1,347 
342 
489 
5,289 
97 04 
009 
39 e7 
51.6 
31e8 
37 08 
74 04 
32 07 
2 e 6  
99.1 
60 03 
48.4 
68.2 
62 02 
25 e 6  
67 03 
aEearly all o f  the patents in this column are from contracters. A few 
are  froin grantees, from donors, f r o m  purchases (of patents and l icenses) 
by the  government, and from international agreemnts, 
%he other  agencies with small, though s ignif icant  patent a c t i v i t i e s  
a re  Cormerce, Inter ior ,  and National Aeronautics and Space Administration, 
Source: Oompiled froin data in the Assignment Branch, U.S. Patent Office. 
c , . . . . ., 
r 
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-- 
Agency Numbers of Patents Percentages 
m l o y e e s  Contractorsa Employees Contractors 
Agriculture lo9 6 9408 5 02 
'Nezrly all of the patents i n  th i s  column are  from contractors. A 
few a r e  from grantees, from donors, f rom purchases (of patents and l icenses)  
by the goverment, and from internat ianal  agreements. 
%he o tner  agencies with small, though s ignif icant ,  patent  a c t i v i t i e s  
a re  Comr:erce, Inter ior ,  and Naticnal Aeronautics and Space Administration. 
Smrce: Compiled fron data i n  the Assignment Branch, U.S. Patent Office. 
1 43 4 -  rn 
# 
financed by the federal  government to the end gf 1962. 
strokes of our brush a re  broad, but they a re  also, we are  certain,  
accurate. What remains is t o  f i l l  i n  d e t a i l a  
The 
This a r t i c l e  is a report  on pa r t  of  a continuing study o f  
the inventions flowing from government-financed research and 
development,, Except f o r  t he  data w e  present, l i t t l e  is now knmn 
abou+, the more than 8,000 patents owned by government employees,, 
30 they s t i l l  Own all o f  them? cr have some been assigned to 
business corporations? What i s  the r a t e  o f  use of these inventicns? 
How does t h i s  r a t e  ccmpare with the r a t e s  o f  u t i l i za t ion  of  the 
government-owned inventions and o f  the indus try-owned license- 
policy inventions? T i h a t  amounts of government-financed R & D 
went i n to  the  creation of the employee-owned inventions? 
research still to be undertaken, we hope t o  give answers t o  
these and to re la ted  questions. 
I n  
Continued examination of the  functioning of the t i t l e  policy 
w i l l  center on the a c t i v i t i e s  of  the l a rge  patent  departments 
of the  federal  government. We have already learned that a l l  
bu t  one o f  these departments file patent applications on o n l y  
a p a r t  of the  inventions disclosed t o  them. We intend t o  probe 
i n t o  this matter and gain insight i n t o  the inventive ac t iv i ty  
stimulated by the federal  government. 
of October 19, 1963 speaks of the (contract)  patented inventions 
as !la valuable nat ional  resource." What of the many thousands 
of  inventions that a re  not  patented? 
The President 's  Memorandum 
Not all of  these, we 
t en t a t ive ly  believe, a r e  unpatentableo Are they too a resource? 
. -. -, 
We do not  now know. 
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Deeper investigation of the ,peration of the  l icense  po l i cy  
ban bring to li&t the  numbers of patents acquired i n  the p o s t w a r  
?ei.iod by the  l a rges t  R & D contractors-patats  both from company- 
financed and frcm government-financed R & D. S t i l l  another line 
of  inquiry is i n to  the  facts ,  ra ther  than in to  the  3pinions 
about, of t he  concentration of  patent holdings i n  large wrporat ions 
i n  the postwar period. 
